The initial boundary value problem for a class of quasilinear hyperbolic equations system in a bounded domain is studied. We prove that the solutions with positive initial energy blow up in finite time under some conditions. The estimates of the lifespan of solutions are given. MSC: 35A05; 35B40; 35L80
Introduction
In this paper, we are concerned with the blow-up of solutions for the following quasilinear hyperbolic equations system:
with the initial boundary value conditions
where is a bounded open domain in R n with a smooth boundary ∂ . a >  and m, p ≥  are real numbers, and f i (·, ·) : R  → R (i = , ) are given functions to be determined later.
When m = , problem (.)-(.) defines the motion of charged meson in an electromagnetic field and was proposed by Segal [] . Equations (.) and (.) with initial boundary conditions (.)-(.), but without dissipative terms, were early considered by several authors. Medeiros and Miranda [, ] showed the existence and uniqueness of global weak solutions. Da Silva Ferreira [] proved that the first-order energy decays exponentially in the presence of frictional local damping. Cavalcanti et al. [] considered the asymptotic http://www.boundaryvalueproblems.com/content/2014/1/251 behavior for an analogous hyperbolic-parabolic system, with boundary damping, using arguments from Komornik and Zuazua [] .
For the initial boundary value problem of a single quasilinear hyperbolic equation 
Preliminaries
Concerning the functions f  (u, v) and f  (u, v), we assume that
where b  , b  >  and r >  are constants. http://www.boundaryvalueproblems.com/content/2014/1/251
It is easy to see that
where
Moreover, a quick computation will show that there exist two positive constants C  and C  such that the following inequality holds (see [] ):
Now, we define the following energy function associated with a solution [u, v] of problem (.)-(.):
and
is the initial total energy. Note that we have from (.) that We get from Minkowski's inequality and Lemma . that
Lemma . Let s be a number with
 ≤ s < +∞ if n ≤ m and  ≤ s ≤ nm n-m if n > m.
Then there is a constant C depending on and s such that
Also, we have from Hölder's inequality and Lemma . that
where B is the optimal Sobolev constant from W
We get from (.), (.) and (.) that
from (.) and (.) that
Therefore, we get that
As λ = λ  and m < (r + ), an elementary calculation shows that
Thus, Q(λ) has the maximum at λ  and the maximum value is
In order to prove our main result, we need the following two lemmas. 
Being the primitive of an integrable function, E(t) is absolutely continuous and equality (.) is satisfied.
Applying the idea of Vitillaro [], we have the following lemma.
For the detailed proof of Lemma ., one can refer to [] . We conclude this section by stating the local existence and uniqueness of solutions for problem (.)-(.), which can be obtained by a similar way as done in [-, ]. The result reads as follows.
Theorem . (Local solution) Suppose that
[u  , v  ] ∈ W ,m  ( ) × W ,m  ( ), [u  , v  ] ∈ L  ( ) × L  ( ) and  < m < (r + ) ≤ nm n -m , n ≥ m; <m < (r + ) < +∞, n < m, (.)
then there exists T >  such that problem (.)-(.) has a unique local solution [u(t), v(t)] satisfying
[u, v] ∈ L ∞ [, T); W ,m  ( ) × W ,m  ( ) , u t , v t ∈ L ∞ [, T); L  ( ) ∩ L p × [, T) ∩ L  [, T); H   ( ) .
Moreover, at least one of the following statements holds true:
() T = +∞.
Main result and proof
In this section, we prove that the solutions with positive initial energy blow up in finite time under some conditions and that the estimates of the lifespan of solutions are given. Our main result reads as follows. . We see from (.) in Lemma . that H (t) ≥ . Thus we obtain
Theorem . Assume that (.) holds, r
By differentiating both sides of (.) on t, we get from (.) and (.) that
We have from (.), (.) and (.) that
We obtain from Lemma . that
We have from Lemma . that
> , and by (.) and (.), we see that
It follows from (.), (.) and (.) that
We have from Hölder's inequality that
We get from (.), (.) and Lemma . that
so we have from (.), (.), (.), (.) and Lemma . that
We obtain from (.) and (.) that
We get from (.), Lemma ., Lemma . and (.) that
, ε > . Let  < ρ < α, then we have from (.) and (.) that
Now, we define L(t) as follows:
where δ is a positive constant to be determined later. By differentiating (.), we see from (.) and (.) that
we find from (.) that
Combining (.)-(.) and (.)-(.), we obtain that
. We deduce from (.) and (.) that
On the other hand, for r > , we have from Hölder's inequality and Lemma . that such that L(t) → +∞ as t → +∞. Namely, the solutions of problem (.)-(.) blow up in finite time.
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